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DETAILED ACTION 

1 . This Office Action is in response to the communications dated 09/12/2006 
through 10/19/2006. 

Claims 1, 4, 5, 8-11, 14-16, 18, 19 are active in this application. 
Claim(s) 2-3, 6-7,12-13, 17, and 20-24 have been cancelled. 

Remarks 

2. Applicant's argument(s), filed 09/12/2006 have been fully considered, but are 
moot in view of new ground of rejection(s). 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim(s) 1, 4, 5, 8-11, 14-16, 18, 19 are rejected under 35 U. S. C. § 102 (b) as 
being anticipated by U.S. Patent No. 6,040,210 to Burns Jr. et aL 

Regarding claim 1, Burns discloses a non-volatile memory cell, as shown in figs. 
8-11, comprising: 
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a substantially single crystalline substrate 235 of a first conductivity type (p-type, 
col. 8, lines 31-34) having a planar surface; 

a trench 210 in said planar surface, said trench 210 having a side wall and a 
bottom; 

a floating gate 265 in said trench 210 spaced apart and insulated from said 
sidewall and from said bottom (by insulating material 260/250/280); said floating gate 
265 having a tip (top portion) away from said bottom; 

a first region 215 of a second conductivity type in said bottom; 

a second region 240 of a second conductivity type along said planar surface, 
spaced apart from said first region 215; 

a channel region between said first region 215 and said second region 240, said 
channel region only along said sidewalls, said floating gate 265 spaced apart and along 
said entire channel region; 

a control gate 275 capacitively coupled to said floating gate 265 and capable of 
effecting erase; and 

a tunnel material 270 between said tip and said control gate 275, wherein said 
tunnel material 270 is a tunnel oxide and configured to permit Fowler-Nordheim 
tunneling of charges from said floating gate 265 to said control gate 275 (col. 15, lines 
28-35). 

Regarding claim 4, Burns discloses the memory cell further comprising an 
insulation material 260 between said floating gate 265 and said sidewall of said trench 
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210, said insulation material 260 permitting injection of hot channel electrons from said 
channel region to said floating gate 265. See col. 3, lines 1-14; col. 15, lines 28-35. 

Regarding claim 5, Burns discloses an array of non-volatile memory cells in a 
substantially single crystalline substrate 235 of a first conductivity type (p-type 
substrate) having a planar surface, as shown in figs. 8-11, 15-16, 53-72, said array 
comprising: 

a plurality of discontinuous trenches 210 in said planar surface, spaced apart and 
substantially parallel to one another extending in a first direction (fig. 8); each of said 
discontinuous trenches 210 having two sidewalls and a bottom and being discontinuous 
in said first direction by a plurality of isolations, each of said discontinuous trenches 210 
having a plurality of sections separated by an isolation; 

a first (left) floating gate 265 (figs. 10-11) in each trench spaced apart and 
insulated from a first sidewall and from said bottom (by insulating material 260/250/280); 
said first floating gate 265 having a tip (top portion of floating gate 265) away from said 
bottom; 

a second (right) floating gate 265 in each trench spaced apart and insulated from 
a second sidewall and from said bottom; said second floating gate having a tip (top 
portion of floating gate 265) away from said bottom; 

a first region 215 of a second conductivity type in said bottom of each trench 210; 

a second region 240 of said second conductivity type along said planar surface; 
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a channel region between each of said first region 215 and said second region 
240, said channel region only along said first and second sidewall; 

a first contact 460 in a first trench 210 electrically connected to said first region 
215 of a first section and electrically connected to said first region of a second section of 
said first trench (figs. 15-16, 53-72); 

a plurality of control gates 275, each control gate 275 extending in a second 
direction, substantially perpendicular to said first direction, extending over a plurality of 
tips of a plurality of floating gates 265 and insulated therefrom (by oxide layer 270); and 

a tunnel material 270 between said plurality of tips and said control gate 275, 
wherein said tunnel material 270 is a tunnel oxide and configured to permit Fowler- 
Nordheim tunneling of charges from said floating gate 265 to said control gate 275 (col. 
15, lines 28-35). 

Regarding claim 8, Burns discloses the array further comprising an insulation 
material 260 between said first (left) floating gate 265 and said first sidewall of said 
trench 210, said insulation material 260 permitting injection of hot channel electrons 
from said channel region to said first floating gate 265. See col. 3, lines 1-14; col. 15, 
lines 28-35. 

Regarding claim 9, Burns discloses the array further comprising said insulation 
material 260 between said second (right) floating gate 265 and said second sidewall of 
said trench, said insulation material 260 permitting injection of hot channel electrons 
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from said channel region to said second floating gate 265. See col. 3, lines 1-14; col. 
15, lines 28-35. 

Regarding claim 10, Burns discloses a non-volatile memory device in a 
substantially single crystalline substrate 235 of a first conductivity type (p-type 
substrate) having a planar surface, as shown in figs. 8-11, 15-16, 53-72, said device 
comprising: 

an array of non-volatile memory cells 205 arranged in a plurality of rows and 
columns (fig. 8); wherein each cell comprising: 

a trench 210 in said planar surface, said trench 210 having a side wall and a 
bottom; 

a floating gate 265 in said trench 210 spaced apart and insulated from said 
sidewall and from said bottom; said floating gate 265 having a tip (top portion of floating 
gate 265) away from said bottom; 

a first region 215 of a second conductivity type in said bottom; 

a second region 240 of a second conductivity type along said planar surface, 
spaced apart from said first region 215; 

a channel region between said first region 215 and said second region 240, said 
channel region only along said sidewall; 

a control gate 275 spaced apart from said tip and capacitively coupled to said tip; 

and 
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a tunnel material 270 between said tip and said control gate 275, wherein said 
tunnel material 270 is a tunnel oxide configured to permit Fowler-Nordheim tunneling of 
charges from said floating gate 265 to said control gate 275 See col. 3, lines 1-14; col. 
15, lines 28-35; and 

wherein cells in adjacent columns share a common trench 210 to one side and a 
common second region 240 to another side (fig. 11); 

wherein cells in adjacent rows are separated by an isolation row and wherein 
said second region in one row is connected to said second region of another row (figs. 
15-16,64, 70); 

wherein a first cell in a first row includes a first contact 460 in said trench 
electrically connected to said first region 215/405 of said first cell (figs. 15-16, 53-72) 
and wherein said first contact is electrically connected to said first region of a second 
cell in a second row separated from said first row by at least one isolation row; and 

wherein said control gate 275 of cells in the same row are connected together. 

Regarding claim 11, Burns discloses the device wherein a control gate extends 
over a plurality of rows. See figs. 8-11, 1 5-1 6, 53-72. 

Regarding claims 14-15, Burns discloses the device comprising all claimed 
limitations. See col. 3, lines 1-14; col. 15, lines 28-35. 
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Regarding claim 16, Burns discloses a non-volatile memorv device, as shown in 
figs. 8-11, 15-16, 53-72, comprising: 

a plurality of non-volatile memory cells 205 arranged in a plurality of rows and 
columns (fig. 8); each cell having a first terminal 215, in a trench 210, and second 
terminals 240, not in a trench, with a channel region therebetween only along a sidewall 
of the trench 210, a floating gate 265 spaced apart and insulated from said channel 
region along said sidewall of the trench 210, a control gate 275 capacitively coupled 
with said floating gate 265, and a tunnel material 270 between said floating gate 265 
and said control gate 275 configured to permit Fowler-Nordheim tunneling of charges 
from said floating gate 265 to said control gate 275 to effect erasure (col. 15, lines 28- 
35); a coupling gate 460 capacitively coupled to the floating gate 265 and electrically 
connected to said first terminal 215; 

wherein said cells 205 in the same row are connected with each cell having a 
common second terminal 240 with an adjacent cell to one side, and having a common 
first terminal 215 and a common coupling gate with an adjacent cell to another side 
(figs. 8-11, 15-16, 53-72); 

wherein cells in the same row have the control gate 275 connected together; and 

wherein cells in adjacent rows are separated by isolation (figs. 8-1 1 , 15-16, 53- 

72). 
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Regarding claim 18, Burns discloses the device wherein said floating gate 265 of 
cells in the same row are capacitively coupled to the same control gate. See figs. 8-1 1 , 
15-16,53-72. 

Regarding claim 19, Burns discloses the device wherein cells in the same 
column have the same first terminal 215 and the same second terminal 240. See figs. 
8-11, 15-16, 53-72. 

Conclusion 

5. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao H. Nguyen whose telephone number is (571)272- 
1 791 . The examiner can normally be reached on Monday-Friday, 9:00 AM - 6:00 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571)272-1907. The fax numbers for all 
communication(s) is 571-273-8300. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 
1625. 




Dao H. Nguyen 
Art Unit 2818 
December 27, 2006 



